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M3BECTHUS BHBICUINUX YYEBHBIX 3ABEONEHUMN
1978 ' " MATEMATHKA N 2 (189)

YK 513.88

B. IlI. Oouney
O EAMHCTBEHHOCTH MUHHMMAJIbHbIX NMPOEKUHUH

B paGore [1] 6biia j0OKa3aHA eQWHCTBEHHOCTh MHHUMAJbHOH IPOEK-
UMH C HEeJMHUIHOH HOPMO# HA PaBHOMEDHO BHIIYKJIOE KOpasmepHOCTH 1
HOOAIPOCTPAHCTBO OGaHAXOBA NMPOCTPAHCTBA NPOU3BOJNBLHON (KOHEUYHOH MM
6ecKOHEUHOH) pasMepHOCTH. (OCTaN0Ch HEBHIACHEHHBIM: CYLIECTBEHHA JIH
BCErJa PaBHOMEPHAS BHIYKJIOCTb NOJANPOCTPAHCTBA (IPH BHIONHEHHH,
pasyMeercs, Npounx ycaoBHi). B Hacrodmeh 3aMeTke OyJeT JAOKa3aHa
€MHCTBEHHOCTh MHUHUMAJbHON NPOEKUHH C HeeIMHHYHOH HOpPMOH mpo-
U3BOJBHOTO TPEXMEPHOro GaHaxOBa MPOCTPAHCTBA HA €ro JByMEpHOE
HOJMNPOCTPAHCTBO, & TAKXe GYAYT JaHbl HPHJIOKEHHS ITOTO pe3yabTaTa.
OG6o3naueHus ¥ OCHOBHBEIE omupeje/nenus B paGore caenyioT [1].

bBanaxoBo npocTpaHcTBO HAA mOJeM R BeUEeCTBEHHHIX . gucea 060-
3HauYUM yepe3 B, a ero JOIOJHAEMOE HOAIPOCTPAaHCTBO — uepe3- D.
(Ecmu me orosopeno cueunannuo, dim B =3, dim D =2). Ilyctb p — Be-
JAHUAHA HOPMBH MHHHMAaJbHOR Hpoeknuu w3 B Ha D (DOAIPOCTPAHCTBO
OyneM HasblBaTh TOTAA pP-NPABHJbHBIM). MHOXECTBO BCEX MHHHMAJbHBIX
npoexkuuit us B Ha D o6o3maunm uepes W (B, D). Eciu MHOKECTBO
AU (B, D) cocTout /b W3 OXHOTO 3JEMEHTa, TO 6y1eM TOBOPHUTH, UTO
napa (B, D) o6aanaer coficTBOM (7,) equHCTBEHHOCTH. [IycTh S={Xx€ B:
Hxl=1}, Sp={yEB :|y|=1}, U8, p)={xE{B:|x|<p}, rae 8—ny-
7eBoit anemenT B B. [aa anementa x€ B\ [6] nycte A(X)={fESz.:
:f(x)=|x|}. Eciu PCU? (B, D), 1o mycrs critP={2C S:|P()|=p}.

Jlemma 1. ITycms D ecmy p-npasursroe (p>1) noonpocmpancmso
npocmpancmea B u PcW (B, D). Tozda mroxcecmso P (crit P) codep-
acum He meree 6 mouex.

HokasarTeanbcrBo. [Ipeanosoxum npoTuBHOE. B chay KOMIAKT-
HOCTH eaumHuyHOoro mapa B B (dim B=3), ouesuauo, P(critP)=+ &.
1) Oycre auwsb x, (—X)€ P(crit P). Bosbmem Touky 2C P 1(x)NS.
Jlerko Buaers, uTo mpoexuus P;:B-— D, aEHyJmpyOIascs Ha NPAMOH,
napaane/pbHOR OTPE3KY C KOHNAMU 2 H (X — £X), rjie { JO0CTAaTOYHO MaJjaoe
IOJOXKHUTEIbHOE uHCA0, OyaeT uMeTh HopMmy [P <p, T. e. moayuuMm
IPOTHBODEUHE.

2) Ilyers P(crit P) coOxepkuT Jumb TOYKA X, ¥, —X, —Y. BosbMeM
B S touky 2, € P (x), 2,€ P71 (y). OueBmaHO, 4TO H3 4-X TOUEK: Z;, 2Z,,
(—21), (—2,), xaxme-to aBe (1m6oO z,, 2,, AU60 2,, (—2,)) HAXOAATCA
C OJHOW CTOPOHH OT moAnpocrpancrsa . Des uapymenus OGIHOCTH
IyCTb 3TO GYAYT 2; U Z,. TOrxa, Kak HeTPYyIHO NOKa3aTb, LIPOEKILUS
Py :B— D, auHy/upyoOIancs Ha NPIMOH, MAPANNeSbHON OTPesKy C KOH-
UAMH 2; ¥ X —f(X + y), TAe { A0CTATOYHO MAJOE HONOXKHUTENbHOE YHUCIO,
Oyaer umers uopmy |P;|< p, T. e. IOLyUHM NPOTHBOPEUUE.

DJIEMEHTADHEIMU PACCYKAEHHUSIMHA IPOBEPAETCA CJeyomas

JJemma 2. [lycmy p — epanuya yeHmparbHoO-CUMMEMPULHOL RAO-
CKOl svinyxaofi ozpanutentol guzyps F u My, M,, M, — mouxu na v,
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makue, 4mo. a) OHW AexHcaAm nO OOHY CIMOPORY Om HeKomopozo Ouamempa
guzyps. F; 6) mouxa M, wnaxodumcs suympu Haumenvuieir Oyeu 6 .,
coedunsiomels motku M, u M,; B) ne cywecmsyem napaisnensvrex (uiu
c08nadaiowux) npAMOLUHERRbLX OMPe3Kos, codepicauxcs 8 w i codep-
acaugux 00nogpemenno mouku M, u My. Tozda Oas 406020 nanpas-
senus (6 naockocmu guzypst F) u npoussonsnsx cdsuzos mowex M, u M,
8 amom Hanpasieruw, @& moixu M,y 6 NPOMUBONOAOINCHOM,—XOMb OOHA
u3 mpex cosunymelx mo4ex 8ufi0em 3a npedeast guzypsl F.

Teopewma 1. ITyems D ecmo p-npasursnoe (p > 1) nodnpocmpan-

cmso npocmpancméa B (dim B =3). T020a mMunuMaibHan npoexuyus u3
B na D eduncmesenna.
‘ Hoxasarteasnctso. [lyers PCU (B, D). B cuny siemme 1 MHO-
xecTBo P(crit P) conepxur He MeHee 6 Touek. [Toampocrpanctso D
pasjeasieT TPOCTPAHCTBO B HA JBa MOJYIPOCTPaHCTBA. Bynem moMeuarts
Bce Touku B P(crit P) qu6o unpexcom (+), 1460 (—), B 3aBHCEMOCTH
OT TOro, fABJIAETCA JU TOUKA OOpa3oM TOUYKHA (WIH TOYEK) H3 OLHOTO
HOJyIPOCTPAHCTBA HJAM M3 JAPyroro. B cmiy Ttoro, uro |P|> 1, xaxas
TOYKa B P(crit P) MoXxeT NOJYYUTH JHIIL OLHH HHJIEKC.

JlonycTuM, 4TO CcyliecTByeT HeKOTOpHi nuametp K wapa U(6, p)() D,
TaxoM, YTO TOUYKH C WHAEKCOM (+) PaCHOJOXKEHH N0 OJHY €r0 CTOPOHY.
ABaJMOTHYHO [0Ka3aTeaLCTBY 1. 2) JsemMMmbnl 1 (B3B B KauecTBe X H Y
KOHILI HAUMeHbIuell ayru, copepxaiuefica B rpanune mapa U(0, p)() D,
U Cojepxaumel Bce TOUKH C UHACKCOM (-)), MOXKHO NOKA3aTh, 4YTO NPOEK-
nusi P He MHHHMAJbHAsl, BONPEKH YCJIOBHIO.

Jlonyctum Temeps, uTO cymectByeT amamerp K mapa U(0, p)nD
M TOUKM 27, 27, 27 € P(critP), nexamue mo OAHY e€ro CTOPOHY, TaKHe,
4TO 2;” HAXOJAUTCS BHYTPH HAUMEHbWIEH nyru rpanuus i mapa U (6, p)() D,
coenuusoned roukm 2{*) u 2{". 3amerum, uto Toukm 2{*) u =2{*) me

MOTYT NPHHAJIEKATH JIBYM Napa/ie]bHBIM OTpPe3KaM, BO3MOXHO COJep-
XKamuMCa B rpanuue p (4 TeM GoJiee IPHUHAJIIEXKATL OJLHOMY HPAMOJH-
HEHHOMY OTpesKy rpaHuibl p). JIefCTBUTEJABHO, NPEANOJAOXHM IIPOTUB-
uoe. Torza, OoueBHAHO, TOUKA (—2;) MMeeT wHJAeKC (—), ¥, KpOMe TOTO;
CYLIeCTBYEeT NPSIMOJHHEHHHIA OTPE20K TIPAHHNBL {n, COLEPKAMHA TOUKH
(z{7), 2" (coorBercrBenno, (), 2{7). Tlocnennee, KaK HETPYAHO NOKAa-
3aTh, BAeuYeT paBeHcTBO |P[=1, sonpexu ycnoBuio TeopeMu. Takum
o6pasoM, Tpu TOUKH 2{), 2{7) m 2{}) y10BJIETBODPAIOT YCIOBUAM JEMMHI 2.

Ecan 6b mpoexnust P Gbina Gl HE €IMHCTBEHHAsA C HOPMOH, DaBHOH p,
TO JIETKO BUJETHh;, UTO CYIIECTBOBA/IO OH HANUPABJCHKAE (B NOANPOCTDAH-
crBe D) rtakoe, uTo cupuru Touexk 2P m 2{P) B arToM HampaB.ieHuy,
a TOYKM Z,”) B IPOTHBONOJIOXHOM, HE BHBOIWIM Obl 3TH TOUKH 3a Ipe-

nenst mapa U (0, p)) D, Bonpeku n1eMme 2.
CrnencrtBue 1. [lycme P— MURUMANL6HASL NPOEKUUs RPOCMPAH-

cmsa B (dim B=3), #a D, u | P| > 1. Tozoa mroxcecmso /I/I;——P(_Uit Ig)A(y)]D)
. ¥ cr

moma ApsHO HA D.

JokasaTeabcTBo. JJOCTaATOUHO PACCMOTPETH MHOXeCcTBO MM,
rne M= (AP [D)U(ARP)ID), a 2P u 247 onpereneHs B xone
JOKA3aTenbCcTBA TEOpeMHl 1, W yuecTs, 4To 2 u 2{Y) He MoryT npu-

HaJJexXaTh OAHOH OmopHO#A rumepmaockoctu k mapy U (6, p)N D.
3ameuanne. a) CiaexcrBue 1 MOXKHO OBUIO TONYYHTH, HE ONU-

pasch Ha JOKAa3aTelbCTBO TEOPEMH 1, a HCIOJb3ys Teopemy 5 m3 [2].

6) ABTOpy HEH3BECTHO, OyAeT /i €JUHCTBEHHA MMHHMA/JIbHAS NPOEKUU
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IIPOU3BO/ILHOTO #-MEPHOIO 6aHAXO0BA MPOCTPAHCTBA HA €r0 P-NPAaBHIbHOS
(p > 1) He CTPOro BLIIYyKIOe KOPa3MepPHOCTH | MOANPOCTPAaHCTBO. OTMeE-
THM JHNIb, 9TO MOXKHO IOKA3aTh, 4TO mpoekius npocrpancrea ¢ (n>3)
HA TOANPOCTPaHCTBO D ={e,+ e ; e, + €;;...; e, +€,] €NuncTBenHa,
rie {e;) — kanonuueckuit 6asuc B ¢

i

Cnencrrue 2. [Tyems B=HOXY (A< dimB <o), 206 X —
npou3sosbroe 6anaxos8o npocmparcmeo, H — mpexmeproe codepicauee
pr-npasussroe (p, > 1) noonpocmpancmso D (1 < p <co). Tozoa cy-
uecmeyen eOUHCMBEHHAS MUHUMAAbHAS RpOeKyuss npocmpancmsa B
Ha D.

JloKazaTeabCTBO CAEAYeT HemoCpPeACTBeHHO u3 Teopemu 2 [1], Teo-
pemsl 1, caeacrsus | pamno#t pa6otsl m npumepos 1.1 m 4.1 [3].

Tlpumep 1. Ilycts B=c¢,, a D — nByMepHOE NOANPOCTPAHCTBO,
€JIMHUTHLIA [ap KOTOPOTo uMeeT 6 ONHOMEDHBIX TIpaHel, W TaKoe, 4TO
CYMECTBYIOT HATYPANbLHEE YKCIA i, /, k (i), j+k, k5=0), u Dcle;, €;, e,).
Torna mapa (¢,, D) o6ranaer csoiictBoMm (7,), rie p > 1. JlokasaTeib-
CTBO BHITEKAeT W3 CIeACTBHA 2 u pesysabrarta B. M. I'ypapua (cwm., Hamp.,
upennoxenue 3.1 [4]).

ITpumep 2. Ilyers B—raankoe (4 < dim B < co) 6Ganaxoso mpo-
CTPaHCTBO, a [ —ero tpexMepHoe 1-IpaBu/ibHOE MOATPOCTPAHCTBO.
[Tycte X — npousBosbHOE ABYMepHOE NOAmpPOCTpaHcTBO B [D. Toraa
napa (B, X) o6aaznaer csoiictsom (7,), rae p>1. JloxasaTenbCTBO
BEITEKAET U3 caeicTeus 2.2 [4], xorna X ecTh 1-mpaBuibHOE HOAIPO-
crpadcTBO B D, u u3 Teopemn 3.1 [1], Teopemm 1 u curencrBus 1—
B OCTAJbHBIX CJAYyYafiX.

Aprop 6aaropapur 0. II. Byparo u B. H. CyzaxoBa 3a moJie3usie
3aMeuaHud Ipu O6GCYXK/AEHUM HACTOsIleH 3aMeTKH.
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r. Jleruarpan ll’éo?flyrig%

U Tlas nobbix AEH 1 x€X umeeM |k + x|[P=|h|P + || x |, ecin 1< p< oo, 1
h+x"=max{"h"r”x"}) ecau p = 0. . ’ :



